These species locally change the chemistry of the liquid enclosed within the cell, triggering reactions such as reduction of metal ions. The growth of metallic nanoparticles from the solutions can thus be initiated [2] , nanoparticles may instead dissolve [3] . The scanning electron beam of STEM can even be used to induce deposition of nanoscale structures in liquid [4] and change the shapes of nanomaterials in an anisotropic manner [5] , so that arbitrary patterning of nanomaterials is possible in principle. When conducting experiments in liquid it is thus crucial to understand the electrochemical effects taking place. Experiments should be designed in such way that the parameters under observation can be extracted from the observed manifold of phenomena.
A further observation was that nanoparticles moved in the liquid three orders of magnitude slower than what would be expected based on Brownian motion, if certain experimental conditions were maintained [6] . The observed slow movement was induced by surface charge on the membranes enclosing the liquid cell possibly leading to the presence of an ordered liquid layer exhibiting a viscosity five orders of magnitude larger than a bulk liquid. The degree of viscosity increase associated with such an order liquid layer is consistent with the observed dramatic slowdown of the movement. The possibility of exceptional slow motion is a key aspect of electron microscopy of specimens in liquid enabling a direct observation of the movement and agglomeration of nanoscale objects in liquid.
An overview will be given of the available systems for time-lapse liquid-phase STEM, the different observed phenomena will be presented, and it will be discussed how the temporal resolution can be improved in future. 
